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(54) MOVING ELEMENT POSmON CHANGEOVER DEVICE. OPTICAL SWITCH AND METHOD OF 
MANUFACTURING MOVING ELEMENT HOUSING STRUCTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a moving element 
position changeover device, which is small in size and may be 
easily manufactured, an optical switch, and to provide a method 
of manufacturing a moving element housing structure. 
SOLUTION: A moving mirror 16 consisting of a permanent 
magnet, such as a Co-Ni alloy, is arranged in a guide groove 14 
disposed at a clad layer on a substrate. Electromagnetic coils 18 
and 20 are arranged along the longitudinal direction of the 
groove 14, so as to face each other across the groove 14. In the 
coils 18 and 20, 18a and 20a are magnetic cores consisting of an 
Ni-Fe alloy, etc., and 18b and 20b are conductive layers 
consisting of Cu, etc. The conductive layers may be wound in 
multiple plies. A refractive index matching oil is loaded into the 
groove 14. When the mirror 16 is moved by the repulsion of the 
coil 18 to a position shown by a broken line, the input light from 
an optical waveguide 10a1 advances rectilinearly toward an 
optical waveguide 10a2. When the mirror 16 is moved by the 
repulsion of the coil 20 from the position, shown by the broken 
line to a position shown by a solid line, the input light from the 

optical waveguide 10a1 is reflected by the mirror 16 and advances toward an optical waveguide 12a2 
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5 9-16 £g?rt?t 1 4 T-^rt-r-S 1 4 

BX'ht). ffi£th£otzmm7n-bxm&M^X!gg, 

[0 0 3 21 03. 4ii_tELJfc**-f ■y*£JHvvfc3 
x 3 v h U 7 xai«trStt»t^ & . 7 9 
•y h^' y^-i>M<7)gf*c2 2<0-«BB5t:ti. A^fflWft 
7r^Al0A-l 0C*«R*t£;fi*i:#fc. KffiSfc: 
RSftWCIt aj*ffl«0*7r-f Al 2A-12C 

[ 0 0 3 3 ] g#2 2<0P«JgP(=«, 04 tZjfrfX o tzft 

-7i-mR2 4im,s^h.hkmzmmLtzmmmm 

-&*4MMBK2tiX^&. ±^4 7fS«2 4t:li. 
?77 KS**JB«$ixTJ3 0. ? ? ? FJI4*(=(2. 
fLt>3TJi*»^l»3KSI*Kl Oa-l 0 c, 12 a— 
1 2 c^MJ^ttlciSSSftTU-i.. A^JfflO^ 
i&J&l Oa-10cl±, 3t7T-fVN"l 

<i-r*i.ss«sii. &Jimcr)%mm& i2a-i2cii 

ft^r-fAl 2A-1 2Ctc*it-mjg|tS*vcv*4. 
[0034] ftm%i3% lOa-lOc k-%Mm& 12a 
— 1 2 cfc<7)9o(03c.*lCti. 01, 2T'iS^t|ll« 
^filKer^rf Sjfe^-f -yf-S, , ~~S 3 3 A^ix-filg 
ft^itTV^. ftx^ yf-S, , £Kttfe£jATti. 0 
1. 2(=*L£5 9-WSl 4 lz£ n^mi 0 a 
Xti 1 2 atf-Hl-?*U¥9 10a,. 1 0 a 2 X«£ 1 2 
a, . 1 2a 2 X'^-?£dlZ-ftmZtlX^&. ZCOZ k 

a. i&<o^Aiz^xi,mmx'S>h. 

[00 3 5] 3fcX-4 y^-S, , tCfcOT oJt!j = 9-£3S 



^SS9--C'RWSixT^^tSll 2 aKAWf 
•5.. H«tctT3K^-f 7fS, 2 XliS, 3 fctjv^T^J 
S>$9-££Slc7)<>iSfc:-fey hfSfc, %mm&l Ob 
XlilOc *>£><7)AW3ftiftS£&8& 1 2 aKAW-f 6 . 

3KX>f yfS, , (ciJ^T^r»S9-^20{^ 

sic-b-y N-rsi:. xmmi o afrt>cDAmmi. % 

f-S, 2 XfiS, 3 (c*5V^T^ri!l5 9-$r^2c7)ffiaic 
•fe y h-t&k. 3fc*£8&l ObXtil Ocrf^CDAWft 
Wm^-X^f yf-S, 2 X(iS, 3 $r^LTiiji 

2 , ~S 3 3 <CO^Tt,|Bl«T*)^. 

[0036] iWc. 05— 3 6£#B3.LT01, 212^ 
Lt:J:o%%.A4 "y+0B&*2mti. 05-10 

ti, 02SOA-A- mzm5mmi^i-i>^x\ 

[0037] 05cOIST-{i, y'JnvltSOO-i 
*M±KT y^-^ 9 -y H* 3 2241^3 TttM 3 4 £ P 
CVD (75X7 • nfi/U I— J*— ■ T^'^a ) 

mmizj; o m&tc^jfc-r •& . 9 9 y 3 2 ai^n r« 

(i. ?9 y H®3 2c7)-?-ixJ:0A^<S^$fLS. 37 
»a34tfO/?S{i, -WfcLT4 [/xm] fct-^^t** 

[00383 06 c7JXgT'{±. 3 T«J1 3 4 OlICV 

fcJ:0»JSTS. vx^filtLtli. ws i (^y^ 
XfVy'Jt'f K) «2-ttfflLTi>J:^„ <JCC 07O 
1MX'\t. Cr«3 6c7)±ffi(CU->''XhJl3 7^^L 
?tf*, * h V y /57 -f J&aicJ: DSrM^^Sly^^ 
-^t^i5 L-T— SS^U-^ 3 7 a . 
[0039] X.IZ. m&cOTMX'te. IsitX M37a 

^ t -r £> -f ^- >- 5 o y^mmmz i o c r « 3 6 

>-T-^c7)Cr«3 6 aSrS^-tJ-^.. ^«0f^. l^^'X 
h«3 7aar^fe-r^. 

[0 04 0]I9OIgT'l±, C rJ13 6 a*-?*7k 
~t%>R I E ^vx-yf-^i/) SiUUBcJ: 93 

r«J13 4*aS?WtHJ*LTC r«3 6atcWJE-r^. 
yt^— imrffl3 4a^371t LT3i?S 

[004 11 I10OISTI1 Cr«3 6a^'7x-y 
hXy^-v^S^t-J:OI^*L^m. ?9-yK/I3 2 
Will:37i34 arS-jtt-A'-;, 7 K«3 8 

5rPCVDffil?(cJ:*y^«-r-5». ^9 y KJf38ts. 9 
9 -y KJi 3 2 1 0 . 3713 4 a J: 0 

/h$ugpf*r*-r-l». ^9-y Fif 3 8<y}H§ti, — fi?? 
t LT1 2 [ W m] fc-Ti^i^-CSS. 
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[0042] 05-1 OOJMlzXtUf. 3TJ134a 

frt>%zitmm \ o a, a*»4>ii&. ibi«^lt<6co 

ftSKSSSl 0a 2 . 12a, , 12a 2 W&htlh. Z 
OgPtTli. (01 . 2«01 4tCfflS) *J 

SefiiLSrlrUOT'. 10a! St/ 1 0 a 2 H 

S*ut«8Wc*4k*te. ftsSafc&l 2a, &V1 2a 

2 #£«S*i*:tt9Sfc:ib*. 

[0043] 01 1~28(±. HI. 2lZ9jil,tzJ:o% 
*J»5 5- (14CMIC) (2 0fc*t 

02<OB-B' tUMIC. tfflS#02iDD-D' &Br® 

[0 0 44 ] 01 ?7y KJI38tf>±ffl 

t^N-y^S^(=J:OCr®4 0 5r^L7t:flb. Crf 

y v ^ 5 7 -f jsagitc j: o u i/x h m 4 2 tc s y -mnm 

ttl&7)?l4 2 a&tf 3^KS?lttJoO?L4 2 b £jgf£ 
■fS. ^t^. #14 2aff)T^T'77 7 PAI3 8+(C 

iijfet=»ifiW:3rJi*«aR£i-**«, 0* 

[0045] 0 1 2^)IST-Ii, L->-'X hJl4 2 

3 8 S y -SZPiffi 3 8 &&Xfa 4 3 8 b SrJg 

-il<bi0^3 8a, 3 8bli, ?5yb'Ji32 
K^^S-CCk ^rt«3 8alt il, 2(C 
^UiJ:3£3K»*Bl Oa, U0a 2 £#irr£>i; 
&l=5fc*ftK 1 2 a , fc 1 2 a 2 fc^THBrfSJ:?^ 

[ 0 0 4 6 ] 01 3cOXgT-ti, y 7 hpf ^ftlcj: y$ 

3 8a|*|{c^ii:L.T(7)CuJi4 4€:^f£-ri,. 

75 7 K®3 8c7)±ffitb>-'XhJl^^L^ 
flL C^byXf-lC^hiJ -fMStCj; 0^3 

8atc*tJ5-r&7L2r^-^l>. Xvn'v ?a^(c 

C7) C u JB£ y 7 b * 7^~h Z t (,Z £ y ?§ 3 8 a cOrtffiK 
Cuf44ri#$tl.. 029KJS, Cl^fc^fiOCu 
144 ^fig«ar±®0T'*-T. 
[0047] 114(7)IStli, ?7 7K13 8WiI 
MX/ •« y ^S^(c i *mcr>>>- KStLTCuJf 

4 82r^-T4. >r<7)t#, CumiAco&mMRlfm 
3 8 a CDF*J m i> C u S 4 8 T'S^il-& . 

[004 8] 01 5(7>H§T-<±. ;7 7KH3 8«J:I 
{CL^XhJISOr^Jfc-f S. *LT. U^M15 0 

h'jv^yy ■f^mizxr)m&-r dcot^tc^K? 

ilSfLi: LTJ±. 03OS.J/03 2 ( A ) {cjjrf «fc •? C 
^3Sac0^^rlSM-r«»tL5 0a, 01 5&I/03 
3 ^-r«t o trZM 3 8 b pTCn-f /Uffl-X y *Jf £7gf£-f 
^#S&#t::tt^e-f 471 5 0 p , 5 0q. 5 0rm 



4.032(A). (B) ti. 02&y03 OOC- 
C SIIf®t=StlE-r4. l38aC0StM. 01 5£. 
1/03 0 (C^-T <fc o iz U i-'X h/f 5 0 T'S*>ix|. . 
[0049] 0 1 60ISTW:. hM 5 0 

x ha 5 o £R£L£gL -< *v s y v^sas^cj: y 

-f&. £0>tt*. if3 8a?)&¥4M*. 03 1&1/3 2 
(B) tC^fJ: dlC^-H®t LT<7)CuJl4 8ai:^ 
•y=3f$^7tCu«5 2at«0fl|®-Ciii6^fl4. C^Ofll 
Jf«, ttttJIfc LTfflV^ixS. 13 Hi. 03OCOE 

[0050] S3 8bfc:feV^T{i, 01 6X1/0341= 

■y*mtLZCOCum5 2ptcommtfB&ZtLZ. C 
u!48p, 5 2pcr>aS{±. 3>f/^«mJli: LTffl 
V^ilS. Cu^52p<i» L->-'XhJ15 0^?L5 0p 
lzMmLtzi><7)X'$>*) . Cu«5 2pJ^Kci,l^^'Xh 
if 5 0.503150 q, 5 0r^(c*tl5L^^i!t^3'f;Wffl 
^ -y ^fii*^^$ti4 iStiwix y JfcoT^Ji 
-e^-ffXCua4 8pfc|i]^Cuil3!)>^-ri,„ #3 

[005 1 ] &IZ. 0 1 7«Igt(i, 0 1 3Ti£^fc 
J: 5^y 7 h^-^StCt 0?S3 8 btfOrtgCSrS-oTT/P 

s-t-(S!'fbr^s-'7^)Ji5 4^^-r4. Ttu^-tm 

5 4 1±. 3 -f ;Pffl3S«« fc B^fc <OBB&«««K:*6HW- 
S^OJfe^Si: Lxm^htlZ. r;U57-«5 4 0ft 
OlC. Uy'XM^M. >'s-^-^>-iy'LT'<.-i? Lit 

[ 0 0 5 2 ] 0 1 8<7)Xat'(i, ««±®tC^3 8 a , 
3 8bOI*lg?*-SoT^ y=SffflO>— KJfi: LTN i - 
F e-&&m5 6z:A;-< y?m?t l zJ:9Bl$.-t2>. %L 
T. N i - Fe^i56JS-7TUi''XM58S')g 

- VtC^JS-r 651 5 8 b Zm 3 8 b fiTW- >-'X Hit 5 8 

izmm-h. 

[00531 I19WIST-I1 U^M58J7X 
7 i: -f i. ^ y SfiSt- X 0 !S'll s ffl^0N i — F e 6 

-\ *v s y y?wm\,z t y h-jft ltctjn i - f 

e ^® 5 6^7 ^aHJW^5»»TW»* L . -SRtO N 
i -Fe^il5 6bSrS#$-^6. N i -Fe^il 
5 6b, 60 oa®*iK'C^ LT fflv ^ili, . 
[00 54 ] 02O<OXST-{i. »38brttb^S 
158 rlifc* L^SPIiSSlc 'J 7 V^yWM^zX <0 T)V \ 

t!6 2imfcfh. r;us^-S6 2(i. r;us-^Ji6 

®m<7)^i6. r^;t!6 0. 6 2 2-r/U5-^«6 4i: 
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[0 0 5 5] 018cDXST'?l5 8bS:?Jt3 8b 

k«ar»U^*T»*LT<>J:^. Zcr>±ot,z-?Z>t. 
)S38b tcSPS-SS*^ 1 3r £ , T/l/ 5 6 2 O 
4 £ t * 5 T'^ & . 

[0056] 122 1 OXSTii. S«±jSCfll3 
8 a<7)l*|g6$rS-5T> •y^fficDi'- KJii: LtCo-N 

!38aS:SoTCo-N i^leewiCUy^h 

8a<om (03 l<03 8a#B3.) &fgM-f S7L6 8 
a £ U ^ h Jl 6 8 t^lSi" £ . 
[0 0 57] 02 2cOX*rC'ti. U^'X HJ16 8£-77. 

^S702rm-r4. U->'xM6 8JriiL 

o-N ii^Jl6 6£^ y*SJ3l^#T-&!3cU - 
gpOC o-N i-£&/f6 6 a£3£i?$-fc!:S„ Co-Ni 
^iI6 6a, 7 0tJ:DBr«l5 7- (HI , 2(7)14 

[0 0 58] H2 3^)Xg-C-ti, mita3 8b^ 
a->-rr;P5^S7 2 5:JB^-rS. 7;^tl7 2ti. 
3 W ;Pffl^tt«4 8 p , 5 2 p W-aBK/flMS* * it-e 
itSM-Tl.m 1 S^2^?L7 2 pSI/7 2 q ^W-T 

5. »iavas2o?L7 2pa^7 2qj±. 03 4tc±> 

^T. 3-f/l^Sl^f 48 P , 5 2pOSfll&t/^l20 
ftttS 5 3 p &tf 5 3 q . 
[0059] 122 4£0IlT'li, S«±®tC«3 8 a£ 
SoT03 6&fct J: 3*>t*-5T«ttJii: LT<0C 

[ 0 0 6 0 ] [22 5WIgtli. SflUiHfciX't'S' 
^tcj: O^t -y *fflO^- H« LT C u Jf 7 6 £JSf£-f 
LT, Cu^7 6a:S-5Tb-> ; ^hiI7 8 5r^ 

Ltz'ik. fth'jvf^y 4 9miz£ *)* ydf-r^^sa 

4. i<7>i:#fc:»«$<i4?Li: LTte. 02 5&tf03 
5 CSrfi 3 IZM3 8 b<o±#T3-<f /HIM y*m$:B 
HL't'<$%MHzW&fZ1L7 8p, 78q, 7 8rftf 
CCT. ?L78p. 78q, 78rli, 033C: 
^L^t-i-'X hS5 0<7)tL5 0 p . 5 0q, 5Orfc0 
3 5fc*LfcJt3 3r**JGWflHca4. 02 ScotflffloBr 
®0(i, 02. 3 50D-D' SrmtcttfELT^-i). 
[0 06 1 ] 02 6cOXgT-(i. l/y'XM7 8j7^ 
7i:-t4^ y^X0 ; gim:O?L7Sp > 7 8q^C*tJ&r 
^A7-n'Cu|80p, 8 0ql?£Jgfi£-f £>. 
T. l^v^M7 8riSL«l -f * >-$ 'J 
mzZ.*)is-Vmt LTOCu/17 6 5:>y*S&iiW<0 
SBfr-CRlHfcU CuiiSOp, 8 0q#On-fyUffl^-y 
^®£7)T(cc0^Cu«7 6O»|£g?^$-iS#$-ti:.S.. C 
OSS*. CTiJfCu/f 80p t^OTOCuif 7 6 038 



£: TfS)£ § ft* 3 /WB£«Jia*0 3 4<T)Z3 4)V 
I8S14 8P, 5 2 P ^ftfea55 3ptcig«E$ni>t 
fttC. CuJf8 0qfc*OTOCuJ17 6O8#g«)-i: 
ft £ 3 >r /HB Wia*0 3 4 O 3 /HB^®i 
48p. 5 2pO&&&5 3qf-g$E$;ft..S>. COio 

k lt . 0 1 6 wiitM L^T<fflo3 >r ji-mm^m 

5-02 6 OXiiT'^ L*l_tffllO n 4 A4B*1EJITgBR 
"T&.IfcK.fcO&'kfflN i -Fe-^#Jf60^/\M7 
/^tC«mil*r^lMlL^mESE3^;U (01 . 202 OlZ 

[0062] <KC. 02 7C0XST'{±. 2«Lb®lC03 
6£*rf «fc ^ ^^-VT-^3 8 a^S-oT^Sttt t 
TOT/U StS82a^'J7h ^7$f{:J; 0 flMT 
£. 4fc. COi£OJ!UI£s£Jf!l.T. i3 8b(:M 
L*!«l&3 4 )]sZ5Z£l,zm-o XTJUz.-)-J§8 2 b 
02 7O£ffl!lOSiffi0{±. i36cOB-B' 
fedmmizft&LX^&. 

[006 3] T/PS-Hf 8 2ali. B3 6(=nrTJ: ?C 
«3 8aC7)40£7)^R, -R 4 tCtfJEELT 4oO£|gP 
*^aoU>tJ:5***-JB«fc:»ift$*i6. COM*, 31 
38a(?)4O0MR, ~R 4 tSELTC u J17 40 
4o<o#gp-#SSM£ii&. Cixii, ^.yf^/Jiil 
tcfet v£x y f-v >• h cr>ffiM£*imiZ-i-&tz)ibTt> & . 

[00643 02 8cOXST{i, C u SrrWT&x y -f- 
t>'hilH8')i7 hx-yf-y^'SJis^J: 0»ffi«fc 
LWCul4 4, 74. 52aM48a (03 15. 

yH32 (b> #bs) ^-r^xm^-r^. com*, 

l$7-66a, 7011 S38arttHl, 2<7)^EP 
aT'^L7tJ:d^l6"Brigfc^4. COi:#OXy-?-y 
^J&StciJlrVC. 7^Stl8 2alj:, m3 8aO±gP 
ttZm-iTH*). "5H657-66a. 7 0#I3 8a*> 
^>^r-i>0*B5it-r-5». 43t. r;U5^S8 2b{i. 
I38b CISHtJfc*« 3 ;U$rx y *v > V frt>$mt 

[oo65]037t£. zcr>micr>mcr>msmmi,z&z> 
itx-i yfsstt^r. 01 , 2t$m<r>umz\m 

[ 0 0 6 6 ] 03 70^-f y^-Olf^^. "TBi 7- 
160»Sj5rSSrt-r4^rt^gi:LT. 0iftgffiOS^ 
T-2±9QZWLtftzZ bX'hh. -f%fr-h. jtXW y^- 
S«<D-±3E®k:f2. "TIS S 9- 1 6 2:3d^-r.&S^T 
-A 9 0 $rm^3>f iv I 8RZ/2 0O^-C'Ih]B Steffi 

^-r-i.«S5«9 2*^(t^iiTv^. 3mr-A9oo 

-4ggB&^J"iftS7-l 60±S5tc:jim-r-i,t*lCi»T 
-A 9 0OfB«Bi5^(CSf77^fl!l?L^Wa5W9 205%3iSI5 
r if A LT 3dtT-A 9 0 £ fiM^-T 4 Z t iz X 0 ^Ttt S 
7-1 60^©^ES3^;H 8Xl^2 0^t^a 
^•[6]^p ( =l$ix4«tp^-oTV^. □Ti&S 7-16 5: 
SlO(iiS*^m2O{2i:^i6S^0. m2<^iSM 

fr^micv&W'^mzittzo-t&mftii. 01 . 2x- 
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[0067)038 ii, Zn&tynWlzttxtmffi&BlZ 
[0 0 6 8] 03 8cD5£X4 ••/^-crmWHt. ^JiS5- 

mmn-zmmizu^ sjm 5 ?- 1 6 b sr3d^-ri»^ii 

-A 9 4 «7)-ffia52r^T» 5 5-16 OiSBKiSg-f £ fc 
i: kK33#T-A 9 4 <Ofl!2aS95£®5£& 9 6 KigM-rS 

zbiz£*)*m$.7-i6 <7)&mrfmm3 4/u 1 8 at/" 

2 0 <7)JSiX'^m a ^-ffi](C|grt $ tl& X 0 iZ% o x i ^ . 
^r-A9 4£0MA(:S-tS^^«fi83-<;H 8, 2 
OOwmoRI&TjJ: < LTfe< t . ^TiSS 7- 

0>®.w.frt,& i oes^is$iir^ n-thWiftzm i . 

[ 0 0 6 9 ] 03 7X(i03 8^L^X-f yf-fcj: 
& t , ^i&S 7- 1 6 $rHIi!iTiJ*t=5rS»r-A 9 OXJi 

ffl^tg^^r-A 9 4 x*mrthmkttf%&x'h h 

mz&igsimX'&h. £fz. "51115 7-16085^ 

[00 70] H3 7X(i03 8iC^L^X-f -y^-fiu 
3tASt^SS.^HttJ^St LX 1 0 a , , 1 0 a 2 . 
12a, , 1 2a 2 ^O^^SSOftD^3t7 r^f 

si. 52iz7jkLti±d %ft®Q)®giWizmm-*imx'h 
[ o o 7 1 ] 03 9(i. z<7>ftpm$mizmmztiz>& 

lll^^HO 0O«f^fS;^^-rtOT-ft-l». 
®8=J ^;H0 0li. i — F e ^-^coiSSW 

*»^sfflftv«/ta o 2tc-eo*#^-(fi]t?aoTc u 
^<r)mmm*2mzm®Ltzm®.tt-rh. mmm\t. 

tihw, 2 cnmmm 1 o 6 1 $-^.c p x-mm Ltz t> cox\ 

iffFT, . T 2 *^iim-TSJ:3^-5TV.^„ 03 9 
\,z\tfnl,X%^tK iC402i:Slc^S1104i: 

o^&r/^ i <r>mmm i o 4 t^ossmitioigtcii 

[00 7 2] ±IEL^m^=i'f/H 0 0t;J:it{f, 2* 
^#^fi£^L7tcoT\ Jt£Lc£0l, 2(c^t^lS 

K'H.SlEa-f/HOOtt 11, 2, 4, 3 7. 

ft9(c<£ffl-fs,r ktfX'th. zcoXolzr&t. %x 



[0073] -cut lt. 04 vymmrnmrnza^ 

X. 7fS, , ~S 3 3 <0 9^»O#^-f yf-CT) 

«©3-<^i:L-cmja3-</H OOSrfflv^i:, 3tx>f 
7fS 2 2 . S 3 , <,Z^Xm-t£0lZ?&*)'£;0%XJ 

a y f- laos^w^^ffi^-r s z t &x% *> . 

04C^U^j;p^SI«JJ^a-C'{i> 3fe^>f7fH(0 

tJ. 03 9(C^t7'i«Kr7-f7WS, 3SULh(C^*-fb-r 
[0074] 04 0 — 5 0Sr#^LT±IBOJ:5 

:5r2a^^mKn-f/K7)S&$-iKB3-r-s.. 0 
11, 1 2\,z5&i,izi. 0 tcmm&JLnx'it , 2 mm * * 

-rstott. 04o~5ot'ii, mw^ftcow-imiz 
&ifz>&uxmiz^xwm-t&. it:. mzwRL* 

T-^a-ftT- % h %m&$>tLiz*mit Lxx^zt musx- 

[ 0 0 7 5 ] 04 OWISTIi. y'J3>lI3 00— 

m) iz, x^y^m^izxo^-y^m^-^mtLx 

Cr-CuMil 1 0£&f&-rh. 
[ 0 0 7 6 ] 04 1 ©ISTti, C r -C u 1 1 

0SraoT^>-'xh«l 12S-^f£L7tf^ *h»JV^ 
^^-fJ^tCiOUv-'Xhill 1 2to«y#-r^*a» 

hSl 1 2?r-ex^i:-rs^-y^j!iM(cj;>9ix^hS 

1 1 2<7)&1imzC u Jg 1 1 4 $r^"T^ . 

[ 0 0 7 7 ] 04 2<?)IItli, 1 1 2 &m 

OC r - C u 1105^7 ^asmogC^-t'^ 
#Cull 1 4W:«^Cr-Cu^ll 1 0 
#Cu/f 1 1 4 t -ecOTOC r-Cu-g- 
iill Oh^«iii±, ^(-fflSu^ (139(7)1 0 61Z 
fflS) <r>T8mWSb Lxm^^ith. Z<7)&. 9v >, 
K«3 20±®(C#CuSl 1 AtW^XTlV^&mn 

tmmi i 6*V7h*yimiz£omf8.^-h. $mm 
1 1 6ii, tcuii 1 4mz%<rmygmm<7)fflm<iz 
itjto-rstg^cN, . cn 2 tt-rhXoizmfct 

[0078] <MZ, 04 3WISTI1 04 0 , 4 IT' 

a^kRtuoaBU^ y^n&mizx <o$mm 1 1 6<o± 
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